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Cardiology

Rare disease

Cardiac implantable electronic device (CIED) infections are usually caused by gram-positive bacteria, whereas
gram-negative pathogens are uncommon.

We report a case of pacemaker pocket infection caused by Campylobacter jejuni in an immunocompromised
patient. The patient underwent uncomplicated dual-chamber pacemaker implantation for sick sinus syndrome.
At the first scheduled follow-up, after receiving a diagnosis of primary central nervous system diffuse large
B-cell lymphoma and beginning chemotherapy with corticosteroids, swelling and subcutaneous fluid accu-
mulation over the device pocket were observed. There were no local inflammatory signs; the patient had no
systemic symptoms or recent history of diarrhea, abdominal pain, nausea, vomiting, or other gastrointestinal
symptoms. Inflammatory markers were mildly elevated. Device pocket aspiration yielded straw-colored serous
fluid; cultures of pocket fluid and blood grew C. jejuni, prompting a change from empirical amoxicillin-clavula-
nate to targeted macrolide therapy (intravenous clarithromycin) based on antimicrobial susceptibility testing.
Transesophageal echocardiography showed no vegetations on the leads. The entire pacing system (genera-
tor and leads) was extracted, and temporary pacing was provided. Inflammatory markers became normalized
during continued antibiotic therapy. After clinical stabilization, a new dual-chamber pacemaker was implant-
ed contralaterally. The patient was discharged without signs of persistent infection and remains under regular
outpatient follow-up.

This case emphasizes that subtle pocket changes in immunocompromised patients may indicate CIED infec-
tion, even in the absence of systemic symptoms. The absence of gastrointestinal symptoms suggests silent
Campylobacter bacteremia with secondary seeding of the device pocket. Early microbiological sampling, patho-
gen-directed antimicrobial therapy, and complete device removal remain essential for cure.
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Introduction

Cardiac implantable electronic device (CIED) infections are
clinically important complications of electrotherapy proce-
dures, with a reported incidence generally ranging from ap-
proximately 1% to 2% in contemporary studies [1-4]. Infection
may result from contamination at the time of implantation or
from hematogenous spread involving a distant infectious fo-
cus. The risk increases in patients with comorbidities such as
diabetes mellitus, renal dysfunction, malignancy, or immuno-
suppressive therapy; it also increases after repeated device-
related procedures [5-7]. Most CIED infections are caused by
gram-positive bacteria, particularly Staphylococcus aureus and
coagulase-negative staphylococci. Gram-negative organisms
cause a small number of cases and most commonly include
Pseudomonas, Klebsiella, Escherichia coli, and Serratia spe-
cies [5,7]. Some studies indicate that gram-negative CIED in-
fections may present more frequently as isolated pocket infec-
tions than as lead-related infective endocarditis [8,9]. Obesity
and right-sided subclavian venous access have been identified
as predisposing factors for CIED infections caused by gram-
negative bacteria [10].

Here, we present a case of atypical pacemaker pocket infec-
tion caused by Campylobacter jejuni in an immunocompro-
mised patient, with positive blood and pocket fluid cultures
but no echocardiographic evidence of lead-associated vege-
tations. C. jejuni is a microaerophilic bacterium and common
worldwide cause of enterocolitis; it constitutes a rare cause
of bacteremia [11,12]. Its virulence factors are complex and
include structural features such as flagella and the hook, che-
motaxis, quorum sensing, and proteins that facilitate ad-
hesion, invasion, and survival within enterocytes and some
monocytes. Although such mechanisms have primarily been
described in the context of intestinal infection, they may also
facilitate persistence after mucosal translocation, survival in
the bloodstream, interaction with host immune cells, and pos-
sible colonization of susceptible implanted material or peride-
vice tissue [13]. The literature includes reports of endocarditis
secondary to Campylobacter infections; however, isolated CIED
pocket infection caused by C. jejuni appears to be exceeding-
ly rare, and we identified no similar published case reports.

Case Report

A 74-year-old man was referred for permanent pacemaker
implantation due to sick sinus syndrome presenting with pre-
Morgagni-Adams-Stokes symptoms, including dizziness and
presyncopal episodes. Several weeks before the initial admis-
sion, he had been diagnosed with a frontal lobe brain tumor
with corpus callosum infiltration; he had been undergoing
continuous neurological evaluation. His medical history was
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notable for hypertension treated with losartan 50 mg and fu-
rosemide 40 mg daily, as well as type 2 diabetes mellitus treat-
ed with metformin and insulin therapy, including rapid-acting
insulin administered 3 times daily (20-24 units daily in total).
Electrocardiography revealed predominant sinus bradycardia
with first-degree atrioventricular block (PQ interval, 220 ms).
Transthoracic echocardiography showed no clinically signifi-
cant abnormalities. A dual-chamber pacemaker was implant-
ed without procedural complications. Lead position was con-
firmed radiographically. The following day, the patient was
discharged home with recommendations for outpatient de-
vice follow-up and continuation of the oncological evaluation.

Nine days after pacemaker implantation, a stereotactic biop-
sy was performed; histopathological examination established
the diagnosis of primary central nervous system diffuse large
B-cell lymphoma 3 days later. The International Extranodal
Lymphoma Study Group prognostic score was 3. Chemotherapy
with the R-COP regimen—consisting of rituximab, cyclophos-
phamide, vincristine, and prednisone—was initiated approx-
imately 7 weeks after the initial admission. Additionally, the
patient received chronic dexamethasone therapy (4 mg twice
daily) between chemotherapy cycles.

During the first scheduled device follow-up, approximately 3
months after implantation and approximately 6 weeks after
chemotherapy initiation, swelling of the pacemaker pocket
with visible subcutaneous fluid accumulation and increased
contour—but without signs of local inflammation—was ob-
served. The patient had no symptoms of a systemic inflamma-
tory response. Device electrical parameters were within normal
limits (ventricular lead threshold, 0.375 V; impedance, 470 Q;
atrial lead threshold, 0.325 V; impedance, 614 Q).

The patient was immediately admitted to the cardiology depart-
ment with suspected pacemaker pocket infection. Laboratory
tests on admission revealed mildly elevated inflammatory mark-
ers: C-reactive protein, 24.50 mg/L, and erythrocyte sedimen-
tation rate, 30 mm/hour, with a normal complete blood count
(leukocytes, 8.76 x 10°/uL; neutrophils, 7.68 x 10°/uL; lympho-
cytes, 0.74 x 103/pL; monocytes, 0.31 x 103/pL). Aspiration of
the pacemaker pocket yielded straw-colored fluid, which was
sent for microbiological culture (Figure 1). Given that staphylo-
coccal infections are typically associated with purulent exudate,
the appearance of the aspirated fluid may reflect infection with
a low-virulence organism or a blunted inflammatory response
secondary to impaired host immunity (eg, resulting from corti-
costeroid therapy or chemotherapy). Blood cultures were also
obtained, and empirical antibiotic therapy with intravenous
amoxicillin-clavulanic acid (1.2 g every 8 hours) was initiated.
Transthoracic echocardiography showed no clinically significant
abnormalities, including no pathological findings involving pace-
maker leads visualized in the right atrium and right ventricle.
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Figure 1. Straw-colored serous fluid obtained by aspiration of
the pacemaker pocket.

Several days later, microbiological cultures revealed growth of
C jejuni in blood cultures and fluid obtained from the pace-
maker pocket. Identification was performed by matrix-assist-
ed laser desorption/ionization time-of-flight mass spectrome-
try (MALDI-TOF MS) using the MALDI Biotyper system (Bruker
Daltonics), in accordance with the manufacturer’s instructions
and the MALDI Biotyper In Vitro Diagnostic (MBT IVD) refer-
ence library. The time to identification was 8 days. Accordingly,
antibiotic therapy was changed to intravenous clarithromycin,
500 mg twice daily, based on antimicrobial susceptibility test-
ing results. Transesophageal echocardiography showed no veg-
etations on the pacemaker leads (Figure 2). Nevertheless, be-
cause the blood and pocket fluid cultures both showed positive
results and the pocket was clinically abnormal, a diagnosis of
CIED infection was established. In accordance with CIED infec-
tion management recommendations, the entire pacing system,
including the pulse generator and leads, was removed; tem-
porary cardiac pacing was provided. Cultures obtained during
the procedure showed no microbial growth. Antibiotic ther-
apy was continued over subsequent days with monitoring of

inflammatory markers, which gradually normalized (C-reactive
protein, 4.05 mg/L).

Although the retrospective history was incomplete, the pa-
tient denied recent consumption of undercooked poultry, un-
pasteurized dairy products, untreated water, or undercooked
seafood, as well as contact with pets or farm animals. He also
reported no recent diarrhea or other gastrointestinal symptoms.

At 28 days after admission to the cardiology department, a
new dual-chamber pacemaker was implanted on the right
side. The patient was discharged home on the third postop-
erative day without signs of local or systemic infection. Since
discharge, he has continued regular follow-up at the pacemak-
er outpatient clinic.

Discussion

Beyond its rarity, this case provides a clinically relevant mes-
sage: in an immunocompromised patient, even subtle chang-
es in the CIED pocket (eg, swelling or fluid accumulation with-
out erythema, pain, warmth, or purulent discharge) should
prompt microbiological evaluation. In the present case, C jeju-
ni was isolated from blood cultures and aspirated pocket flu-
id, confirming clinically significant CIED infection despite the
absence of systemic symptoms and negative transesopha-
geal echocardiography findings. C jejuni—a fastidious, curved,
gram-negative, motile, microaerophilic bacterium—is a leading
cause of bacterial enteritis worldwide. Human infection is most
commonly associated with consumption of undercooked poul-
try, unpasteurized milk, untreated water, or exposure to ani-
mals, particularly during international travel [14,15]. In most
patients, infection manifests as acute gastroenteritis; howev-
er, Campylobacter bacteremia is uncommon, occurring in fewer
than 1% of Campylobacter infections, and is more frequent in

Figure 2. (A, B) Transesophageal echocardiography demonstrating evaluation of the pacemaker leads. No lead-associated vegetations
were detected. *, pacemaker lead; LA, left atrium; RA, right atrium.
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older adults and immunocompromised patients, including those
with malignancy or ongoing immunosuppressive therapy [16,17].

In our patient, no gastrointestinal symptoms, including diarrhea,
abdominal pain, nausea, or vomiting, were reported. Although
the primary source of bacteremia could not be definitively es-
tablished, silent gastrointestinal translocation remains a plausi-
ble mechanism. The patient’s immunocompromised status may
have contributed to infection onset. Chemotherapy for hemato-
logic malignancy can induce mucosal barrier injury; chronic corti-
costeroid therapy may impair innate immune responses, includ-
ing neutrophil migration, macrophage activation, and cytokine
signaling [18,19]. Collectively, these mechanisms could theoret-
ically facilitate bloodstream invasion by enteric gram-negative
organisms even in the absence of clinically apparent enteritis,
although this pathway could not be confirmed in our patient.
Thus, subsequent hematogenous seeding of the recently im-
planted device pocket is a plausible explanation. This interpre-
tation is consistent with observations that gram-negative CIED
infections may present more often as isolated pocket infections
than as lead-related infective endocarditis [8,9]. The local pre-
sentation was atypical. Classical CIED pocket infections—partic-
ularly those caused by staphylococci—frequently present with
erythema, tenderness, warmth, purulent discharge, wound de-
hiscence, or device erosion. In contrast, our patient exhibited
only pocket swelling and visible subcutaneous fluid accumula-
tion; aspiration yielded straw-colored serous fluid, rather than
purulent material. This presentation may reflect the relatively
low inflammatory profile of the infection in this anatomical set-
ting, as well as the blunted host inflammatory response associ-
ated with chemotherapy and corticosteroid therapy. Accordingly,
the absence of classic inflammatory signs should not be consid-
ered reassuring in immunocompromised patients with CIEDs.

A key management issue in the present case was the inter-
pretation of negative transesophageal echocardiography find-
ings. No vegetations were detected on the pacemaker leads,
supporting the diagnosis of pocket infection without definite
lead-related infective endocarditis. However, negative trans-
esophageal echocardiography findings do not exclude clinical-
ly significant CIED infection when the device pocket is abnor-
mal and positive culture results are observed for both blood
and pocket fluid. Current CIED infection management recom-
mendations emphasize that confirmed CIED infection requires
complete system removal, including both the generator and
leads, because antibiotic therapy alone is associated with a
high risk of relapse when infected hardware is retained [5].
Accordingly, complete system extraction was performed despite
the absence of echocardiographic vegetations. Microbiological
diagnosis was essential for appropriate management.

C jejuni s a fastidious pathogen that requires specific culture
conditions and microaerophilic incubation; identification may
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be delayed if Campylobacter infection is not suspected [14].
In the present case, MALDI-TOF MS enabled reliable species
identification, and antimicrobial therapy was adjusted based
on antimicrobial susceptibility testing. Macrolides remain an
important treatment option for Campylobacter infections,
particularly because fluoroquinolone resistance has been in-
creasingly reported in many regions; however, susceptibili-
ty patterns vary geographically, including within Europe [20].
Clarithromycin was selected because the isolate was suscep-
tible and an intravenous formulation was available at our in-
stitution. The favorable clinical response, normalization of
inflammatory markers, and absence of recurrent infection af-
ter complete system removal support the appropriateness of
this approach. Campylobacter species can cause several cardi-
ac complications, including myocarditis, pericarditis, atrial ar-
rhythmias, and infective endocarditis [21-26]. Published cas-
es of Campylobacter infective endocarditis are predominantly
caused by Campylobacter fetus, which has greater tropism for
the vascular endothelium; C. jejuni is more commonly associ-
ated with enteric disease and only occasionally causes bac-
teremia or secondary extraintestinal infection [21,27]. To our
knowledge, based on a targeted PubMed search limited to
English-language human studies published through January
31, 2026, no previous reports of C. jejuni infection involving
CIEDs or pacemaker pockets have been published.

This report has several limitations typical of a single-case ob-
servation. First, the primary source of C jejuni bacteremia
could not be definitively identified, and the retrospective ex-
posure history may have been incomplete. Second, although
transesophageal echocardiography showed no lead-associat-
ed vegetations, occult lead colonization cannot be entirely ex-
cluded. Nevertheless, the combination of positive blood culture
findings, positive pocket fluid culture results, abnormal pock-
et observations, and clinical improvement after complete de-
vice system removal strongly supports the diagnosis of C. je-
juni CIED pocket infection.

Conclusions

CIED infections are most commonly caused by gram-positive
bacteria, whereas gram-negative pathogens are rare etiologic
agents. The present case demonstrates that C. jejuni bactere-
mia can lead to atypical pacemaker pocket infection, particu-
larly in immunocompromised patients—even in the absence of
gastrointestinal symptoms and despite negative transesopha-
geal echocardiography findings. In such patients, subtle pock-
et changes without classic inflammatory signs should prompt
microbiological investigation. Although the route of infection
could not be confirmed, silent bacteremia with secondary seed-
ing of the device pocket is a plausible explanation. Early cul-
ture-based diagnosis, pathogen-directed antimicrobial therapy,
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and guideline-concordant complete device system removal are
essential for cure and prevention of progression to lead-relat-
ed infection or infective endocarditis. At the time of treatment,
a leadless dual-chamber pacemaker was not available; there-
fore, contralateral implantation of a conventional dual-cham-
ber pacing system after clinical stabilization was considered
the most appropriate management strategy.
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